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Dear Gavin: 



Enclosed is a copy of an Office Action dated August 11, 2004 which has been received 
from the U.S. Patent and Trademark Office in connection with the above-identified application. 

A response is due in the U.S. Patent Office no later than November 11, 2004. Extensions 
of time up to February 11, 2005 can be obtained in monthly increments upon payment of 
appropriate extension fees to the U.S. Patent Office. 

We have reviewed the application to confinn consideration by the Examiner of the 
Information Disclosure Statement filed January 17, 2002. The Examiner has considered all 
references submitted. 



In the Action, pending claims 39-44 (previously a Group VII election) were rejected for 
various reasons. For example, claims 39-40, and 43-44 were rejected under 35 U.S.C, §101, but 
were indicated as acceptable subject matter if additional limitations were added. Claims 39-44 
were rejected under 35 U.S.C, §112, first paragraph, for nonenablement and failure to adhere to 
the written description requirement. Claims 39, 41 and 43 stand rejected under 35 U.S.C. 
§ 102(b) as being anticipated by the sequence set forth in Accession No. M26161 (Sequence 
Comparison A) by Christie et aL (from a Science article). Similarly, claims 39-44 were rejected 
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under § 102(b) as being anticipated by the sequence set forth in Accession No. M60450 
(Sequence Comparisons B and C) Tamkun et al. (from a FASEB article). Lastly, claims 40, 42 
and 44 were rejected under § 102(b) as being anticipated by the sequence set forth in Accession 
No. X83127 (Sequence Comparison D) by Leicher et al. (from a Neuropharmacology article). 

We would also like to remind you of the feet that the period for submission of prior art of 
three months from the later of its date of first citation by another patent office or its having come 
to the attention of anyone involved in the preparation or prosecution of this application is not 
extendible, so that any additional art which has or should come to your attention should be 
promptly forwarded to us in time for it to be filed within that three-month period if a late fee is to 
be avoided. 

Further, as with all applications, it is necessary to bring to the attention of the Examiner 
all pending U.S. applications and/or patents which disclose subject matter relevant to the subject 
matter of the present application. Accordingly, please inform us of any such related pending 
U.S. applications and/or patents of which we might not be aware so that we may bring them to 
the Examiner's attention. 



Best regards. 



Very truly yours. 



NIXON PEABODY LLP 



Raymond Van Dyke 




RVD/kw 
Enclosures 



cc: Kay Brady (w/encl.) 
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Office Action Summary 
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Application No. 

10>051,841 


Applicant^) 

YOUNG ETAL 


Examiner 
Joseph P Murphy 


Art Unit 
1846 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of Nme may be available under (he provWorta of Sr* CFR 1 .136(e). In no even I, however, may a reply be umety Bled 
after SIX (8) MONTHS from the mating dale of this communication. 

- If the period tor reply apedfled above i* lesa then mkty (30) days, a reply wrhin rha eietutory minimum of mirty (80) daye wU be considered ttmefy. 

- If NO period for reply to spedRed above, the maximum statutory period w4?1 apply and will expire SIX (0) MONTHS from the mallng date of this communication. 

- Feflure to reply *J&ito ths Mt or attended period for reply will by statute, cause ma application to become ABANDONED (36 U.S.C. § 133). 
Any reply received by the Office later then three month* after the mailing date of thle communicailon, even if ttmefy fled, may reduce any 
earned patent term adjustment See 97 CFR 1.704(b). 

Statue 

1 )E3 Responsive to communicatlon(s) filed on 19 May 2004 . 
2a)D This action is FINAL. 2b)EI This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed In accordance with the practice under Br parte Quayte, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) K1 Clalm(s) Is/are pending in the application. 

4a) Of the above claim(s) Is/are withdrawn from consideration. 

5) Q Clalm(s) is/are allowed. 

6) 13 Clalm(a) 39-44 Is/are rejected, 

7) D Clalm^), Is/are objected to. 

8) D Clalm(s) . J _ ir .^. are subject to restriction and/or election requirement 

Application Papers 

9) D Trie specification is objected to by the Examiner 

10)Q The drawlng(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawlng(a) be hefd in abeyance. See 37 CFR 1 .86(a). 

Replacement drawing sheet(s) including the correction Is required If the drawing(s) is objected to. See 37 CFR 1 .121 (d), 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52, 

Priority under 35 U.S.C. § 119 

12)C Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. mmt ^^ 

3, n Copies of the certified copies of the priority documents have been received In this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment^) 

1 ) H Notice of References Cited (PTO-892) 4) □ Interview Summary (PTCM13) 

2) □ Notice of Dratepereon's Patent Drawing Review (PTO-948) Paper No(a)/Mall Date. . 

3) H Information Disclosure Statement^) (PTO-1449 or PTQ/se/OS) 5) □ Nolle* of informs* Patent Application (PTO-1 52) 

Paper No(sVMail Data flfl|7flty2. 6) B Other. Sequence Comparisons A-D. 

u^.PoieMir«d"rridmrKOiB0Q ~ 

PTOL-328 (Rev. 1-04) Office Action Summary Part of Paper No./Mal) Date 07262004 
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DETAILED ACTION 



Election/Restrictions 



OFFICIAL 



Applicant's election of Group VII, claims 39-44, in the Reply filed 5/19/2004 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP § 818.03(a)). 



35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions end 
requirements of this title. 



directed to non-statutory subject matter. Claims 39-40 are directed to polynucleotides, but do not 
contain a limitation wherein the polynucleotide is isolated therefore the claims read on a product 
of nature. Claims 43-44 as written are directed to host cells comprising a polynucleotide. Since 
these claims do not contain a limitation wherein the host cells are isolated, the claims read on a 
transgenic human, which is not patentable subject matter. This rejection could be obviated by 

a 

addition of a limitation wherein the host cell is isolated. 



Claim Rejections - 35 VSC § 101 



Claims 39-40, 43-44 are rejected under 35 U.S.C. 101 because the claimed invention is 
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Claim Rejections - 35 USC § 1 12 first paragraph 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain i written description of (he invention, and of (he manner and process of making end wing li, in such 
AIL clear, concise, and cxiot terms as to enable any pcraon skilled in the art to which it pertains, or with which It is most nearly 
connected, to mate and use the same and shall set forth the beat mode contemplated by the inventor of carrying out his Invention. 

Claims 39-44 are rejected under 35 U.S.C 1 12, first paragraph, because the specification, 
which is enabling for a full-length polynucleotide sequence of SEQ ID NO: 3, 4, 7, 8; and a 
polynucleotide sequence 90% identical to SEQ ID NO; 3, 4, 7, 8 wherein the encoded 
polypeptide which binds to an amino -terminal inactivation region of hKvjil protein, or the 
intracellular receptor region of an a-subunit of a hKv 1 . 1 protein, does not reasonably provide 
enablement for a polynucleotide sequence 90% identical to SEQ ID NO: 3, 4, 7, 8 wherein the 
encoded polypeptide which binds to an amino-terrainal inactivation region of an ion channel 
protein, or the intracellular receptor region of an a-subunit of a voltage-gated ion channel. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is 

* 

most nearly connected, to make and use the invention commensurate in scope with these claims. 

The claims are drawn to polynucleotide sequences that are 90% identical to sequences as 
set forth in the specification. The claims are overly broad since insufficient guidance is provided 

> 

as to which of the myriad of variant nucleic acids encode polypeptides which will retain the 
characteristics of SEQ ID NO: 3, 4, 7, 8, Applicants do not disclose any actual or prophetic 
examples on expected performance parameters of any of the possible encoded muteins of die 
proteins which are encoded by SEQ ID NO: 3, 4, 7, 8. The claims are directed to variant 
polynucleotides encoding variant polypeptides. It is known in the art that even single amino acid 
changes or differences in the amino acid sequence of a protein can have dramatic effects on the 
protein's function. For example, as an example of the unpredictable effects of mutations on 
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protein {taction, Mickle et al. (Mickle JE et al. Genotype-phenotype relationships in cystic 
fibrosis. Mod Clin North Am. 2000 May;84(3):597-607) teaches that cystic fibrosis is an 
autosomal recessive disorder caused by abnormal function of a chloride channel, referred to as 
the cystic fibrosis transmembrane conductance regulator (CFTR) (page 597). Several mutations 
can cause CF, including the GSS1D mutation. In this mutation a glycine replaces the aspaitic 
acid at position 55 1, giving rise to die CF phenotype. In the most common CF mutation, delta- 
F508, a single phenylalanine is deleted at position 508, giving ride to the CF phenotype. Thus 
showing that even the substitution or deletion of a single amino acid in the entire 1480 amino 
acid CFTR protein sequence can have dramatic and unpredictable effects on the function of the 
protein. Additionally, it is known in the art that even a single amino acid change in a protein's 
sequence can drastically affect the structure of the protein and the architecture of an entire cell. 
For example, Voet et al. (Voet et al. Biochemistry. 1990. John Wiley & Sons, Inc. pages 126-128 
and 228-234) teaches that a single Glu to Val substitution in the beta subunit of hemoglobin 
causes the hemoglobin molecules to associate with one another in such a manner that, in 
homozygous individuals, erythrocytes are altered from their normal discoid shape and assume 
the sickle shape characteristic of sickle-cell anemia, causing hemolytic anemia and blood flow 
blockages (pages 126-128, section 6-3A and page 230, column 2, first paragraph). Additionally, 
Yan et al. teaches that in certain cases, a change of only two-amino acid residues in a protein 

■ 

results in switching the binding of the protein from one receptor to another (Yan et al, Two- 

« 

amino acid molecular switch in an epithelial moiphogen that regulates binding to two distinct 

« 

receptors. Science 290: 523-527, 2000). Since the claims encompass variant polypeptides and 
given the art recognized unpredictability of the effect of mutations on protein function, it would 
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■ 

require undue experimentation to make and use the claimed invention. See In re Wands, 858 
F.2d at 737, 8 USPQ2d at 1404. The test of enablement is not whether any experimentation is 
necessary, but whether, if experimentation is necessary, it is undue. While the claims set forth a 
functional limitation for the encoded variant polypeptides wherein the encoded polypeptide 
binds to an amino-terminal inactivation region of an ion channel protein, or the intracellular 
receptor region of an a-subunit of a voltage-gated ion channel, however, the Specification only 
teaches proteins which binds to an amino-tenninal inactivation region of hKvfil protein, or the 
intracellular receptor region of an a-subunit of a hKvLl protein. Additionally, the amino acid 
sequence of a polypeptide determines its structural and functional properties, and the 

i 

predictability of which amino acids can be substituted is extremely complex and outside the 
realm of routine experimentation, because accurate predictions of a polypeptide's structure from 
mere sequence data are limited Since detailed information regarding the structural and 
functional requirements of the polynucleotide and the encoded polypeptide are lacking, it is 
unpredictable aa to which variations, if any, meet the limitations of the claims. Applicant is 
required to enable one of skill in the art to make and use the claimed invention, while the claims 
encompass polynucleotides and encoded polypeptides which the specification only teaches one 
skilled in the art to test for functional variants. It would require undue experimentation for one 
of skill in the art to make and use the claimed polypeptides. Since the claims do not enable one 
of skill in the art to make and use the claimed polypeptides, but only teaches how to screen for 
the claimed polypeptides, and since detailed information regarding the structural and functional 
requirements of the polypeptides are lacking, it is unpredictable as to which variations, if any, 
meet the limitations of the claims. Thus, since Applicant has only taught how to test for 
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polynucleotide variants encoding polypeptide variants, and has not taught how to make 
polynucleotides encoding polypeptide variants, it would require undue experimentation of one of 
skill in the art to make and use the claimed polynucleotides. 

■ 

Claims 39-44 are rejected, under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventors), at the time the application was filed, had 
possession of the claimed invention, for reasons of record set forth in paper NO. 10, 9/26, 2002. 
Applicant is directed to the Guidelines for the Examination of Patent Applications Under the 35 
U-S-C. 1 12, If 1 "Written Description" Requirement, Federal Register, Vol. 66, No. 4, pages 
1099-1 111, Friday January 5, 2001 . 

These are genus claims. The claims are drown to polynucleotide sequences that are 90% 
identical to sequences as set forth in the specification. The specification and claim do not 
indicate what distinguishing attributes shared by the members of the genus. Thus, the scope of 
the claim includes numerous structural variants, and the genus is highly variant because a 
significant number of structural differences between genus members is permitted. The 
specification and claim do not provide any guidance as to what changes should be made. 
Structural features that could distinguish compounds in the genus from others in the protein class 
are missing from the disclosure. No common structural attributes identify the members of the 
genus. The general knowledge and level of skill in the art do not supplement the omitted 
description because specific, not general, guidance is what is needed. Since the disclosure fails to 
describe the common attributes or characteristics that identify members of the genus, and 
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because the genus is highly variant, a nucleic acid with a sequence as set forth in SEQ ID NO: 3, 
4, 7, 8 is insufficient to describe the genus. One of skill in the art would reasonably conclude that 
the disclosure fails to provide a representative number of species to describe the genus. Thus, 
applicant was not in possession of the claimed genus. 

Claim Rejections - 35 USC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication tn ft is or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 39, 41, 43 are rejected under 35 U.S.C. 102(b) as being anticipated by Christie et 
al. (1989), 

Christie et al. teaches the cloning and expression of RBK-1 . The predicted sequence of 
the 495-amino acid protein is homologous to potassium channel proteins encoded by the Shaker 
locus of Drosophila and differs by only three amino acids from the expected product of a mouse 
clone MBK-1. Messenger RNA transcribed from RBK-1 in vitro directed the expression of 
potassium channels when it was injected into Xenopus oocytes. The potassium current through 
the expressed channels resembles both the transient (or A) and the delayed rectifier currents 
reported in mammalian neurons and is sensitive to both 4-aminopyridine and 
tetraethylanunonium. The sequence of the nucleic acid encoding the RBK-1 polypeptide, 
comprises SEQ ID NO: 3 (See Sequence Comparison A, attached), thus claim 39 is anticipated. 
Christie et al. further teaches vectors and host ceUs comprising this polynucleotide, thus claims 
4 1 , 43 are anticipated. 

> 
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Claims 39-44 arc rejected under 35 U.S.C. 102(b) as being anticipated by Tamkun et al. 

* 

(1991). 

Tamkun et al. teaches that full-length cDNA clones were isolated from human ventricular 
libraries that encode two voltage-gated K+ channels. These two cDNAs, designated HK1 and 
HK2, encode proteins of 653 and 605 amino acids, respectively. HK1 is the human equivalent 
(98% identity) of an inactivating K+ channel previously described in rat heart (RHK1) whereas 
the HK2 channel is 86% identical to a cloned rat brain K+ channel (Kvl). The sequence of the 
polynucleotide encoding the potassium channel comprises SEQ IUD NO; 4 and 8 (See Sequence 
Comparison B, C attached) thus claims 39-40 are anticipated. The Tamkun reference further 
teaches the cloning of these polynucleotides into vectors and expression in host cells, thus claims 

-» 

41 -44 are anticipated. 

Claims 40, 42, 44 are rejected under 35 U.S.C. 102(b) as being anticipated by Leicher et 
al. (1996). 

Leicher et al. analysed the structure of the human KCNA1B (hKv beta 1) gene. KCNA1B 
is > 250 kb in size and encodes at least three Kv beta 1 splice variants. The Kv beta 1 open 
reading frame is divided into 14 exons. In contrast, genes coding for family members of KCNA 
(Kv 1 alpha) subunits are markedly smaller and have intronless open reading frames. The 

■ 

expression of Kv 1 alpha and Kv beta mRNA was compared in Northern blots of poly(A+) KNA 
isolated from various human brain tissues. The polynucleotide of Leicher et al. comprises SEQ 
ID NO: 7 (see Sequence Comparison D, attached), thus claim 40 is anticipated. The Leicher 



PAGE 11/20 1 RCVD AT 8/25/2004 10:25:44 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/2 1 DN1S:7463258 * CSID: * DURATION (mm-ss):05*30 



AUG. 25. 2004 10:33AM 



NIXON PEABODY 



NO. 4940 P. 12 



Application/Control Number: 10/051,841 



Page 9 



Ait Unit: 1646 

reference further teaches vectors comprising the sequence, and transfection of host cells, thus 
claims 42, 44 are anticipated. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Murphy whose telephone number is (571) 272-0877. The 
examiner can normally be reached Monday through Friday from 7:30 am to 5:00 pm. A message 
may be left on the examiner's voice mail service. If attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Brenda Brumback can be reached on (571) 272- 



The fax number for the organization where this application or proceeding is assigned is 



Conclusion 



No claim is allowed. 



Advisory Information 



0961. 



703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAUL Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system* see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




JOSEPH MURP W 



Joseph F. Murphy, Ph. D. 
Patent Examiner 
Art Unit 1646 
July 27, 2004 
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Sequence Comparison A 



RESULT 5 

RATFTP 

LOCUS 

DEFINITION 
ACCESSION 
VERSION 
KBYW0RB6 
SOURCE 
ORGAFISH 



RE PI 

AtTTROftfi 
TITLE 

JOURBAL 



•r.'.-U'i. 



PI 

COW4SNT 
FEATURES 

ecurca 



CDS 



ORIGIN 



RATPTP 1746 bp mRHA linear ROD 27-APR-1993 

HAttufl norvegicua potaeeium channe l protein complete cda. 

M26161 

M26161.1 GIi206490 

potaaaiua channel protein. 
Rattus norvagicuB (Norway rat) 
Rat tun norvegiouB 

Eukaryota; Metaaoe; Chordata; Craniate ; Vertebrate; Buteleoatomi; 
Mammalia? Butharia; Rodent la; Sciurognathi; Kuridaew Murinae; 
Rattua. 

1 (baeea 1 to 1746) 

Christie, M.J. , Adelnan, J. P., Douglass. J, and North, R. A. 
Expression of a cloned rat brain potassium channel in XenopUB 
oocyte© 

Science 244 (4901) , 221-224 (1989) 

B 9203264 

2539643 

Original source text 1 Rattus norvegicufi cDNA to mRMA. 
boeat ien/Qualif iere 

1. .1746 

/onganiem= n Rattus norvegicuB" 
/tool_type ■ " ARHA" 
/db_Xre£» • t axon 1 10116 » 
1. .1746 

/gene* "potassium channel" 

35. .1522 

/gene* "potass iun channel" 

/ codon_fi tarttnl 

/product- •* pot aofliuia channel protiin" 
/protein_id>"AAA41962 . 1" 
/db_xre£*°ai : 206491" 

/ translation- " MTVM9aENADEAflAAPGHPgDaSYPR.QAOHDDHECCERVVINIfl 
GLRPETQLKTlAQFPlmJJdIIPKKRMRyFOPLRNBYFroH &VYYQSGGRL 
RRPVNVPLDMP8EBIKFYSLGBEAHBKFRRDBGFI KBEERPLPBKBYQSO 
ESKJPARVIAIVSVMVIL2SIVIFCLETLPELKM 

DSV riVETLCI IWPSPKLWRFPACPSKTDFPKNIMNFIDI VAI I PYFITLGTEIABQ 

EOTQKGEQATSLAlLRVIRLVRVFRIPJa8RKSKGliQl^ 

iaVlIiFSSAVyFARAEEABSHFfifiiraAFWHAVVB 

AlAGVLTIALPWVWSNFinfrVHRETtXJBSQAQLL^ 
KSBVMBIEEDMNNfi IAHYRQAN I RTGNCT ATDQHCVN KSKLLTD V 1 ' 



Query Hatch 93.3*; 
aeflt Local Similarity ps.b%; 
Matches 46; conservative 



Score 44.8; db 10; 
Fred. Ko. 1.3e«07; 

0 ; Mismatches 2 ; 



Length 1746; 
indele 0 ; Gaps 



Qy 

Db 



1 G ATCCTGGG CCAOACCCrCAAAOCTWTrATGAGAGACKnAOQGCTGCT 46 

Mill IIIMIIIIIIIMIIIIIIMIIIIII III IIIIMIIII 

973 GATCCTQGGCCAGACC CTCA/VAjGCTAQTATOAGGGAGTTACGGCTQ CT 1020 



0; 
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AUG, 25. 2004 10:34AM NIXON PEABODY 



NO. 4940 P. 16" 



Sequence Comparison B 



RESULT a 

HDKVHBKK1 

LOCOS 

DSFINZTIOC7 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORQAMISM 



AUTHORS 

TITLE 

JOURNAL 
MttDtiTNB 



HUMVENHKX 2445 bp wRHA linear FRI 14-JAN-1995 

Hunan voltage-gated potassium channel (KKi) mRNA, complete cds. 

M£04$0 

MS045D.1 0I:3DB762 
voltage-gated potaBoium channel, 
Hono eapiena (human) 
Homo sapiens 

Bukaryotaj Metazoaj Cnordata; Craniata ; Vertebrate; EuteleoGtomi; 
Mammalia; But her la; Primates; Catarrhini; HOoinidae; Homo. 
1 (bases 1 to 344$) 

Tam)cun,M-M- , Knofch,K,H. , walbridge, J. A., Kroemer,H., Roden,D.M. end 
Glover, D. M. 

Molecular cloning and char acterixat ion of two volt age -gated K+ 
channel cONAe from human ventricle 

FAflEB J. 5 (3). 331-337 (1991) 
2001794 

Original source text: Homo sapiens ventricular cardiac muscle cdma 



to mm. 



FEATURES 

sourcA 



Location/Qualifiers 
l. .2440 

/organism* "Homo sapiens" 
/mol_type • "mRNA ■ 
/dbjcref ■ R taxon 1 9606 » 

/tissue type- "ventricular cardiac mueclo" 

1. .2445 

/gene«°HICl" 

298. .2259 

/geae» "KKI ■ 

/9tandard_name*"Kvl . 4 ■ 
/codon_etart-i 

/product- "voltage -gated, potassium channel * 
/protein id-"AAA6i27S .1- 
/dh_xrer7«ai :309763« 
/db_xrs£a«GDBiGOO-iao-044° 

/ trans 1 at ion* ■ MfiVAMVBAES YAAQARAREKE!UiA>^RAAAAAAV 
AAATAAVKJSGGSGGGSHHHHQSRGACTSHDPQSSItoSRRi^^ 
PHC^DLW^SKSKllJ^I^HSSHDSBEEEBEBBEGRFYYSBDrWQJ3ECSYTDLLFQD 
IKjGGGYSSVRYGDCCRRWINVBOLRI^^ 
Yt'FDtlNRPSFDAXIiYYYQSGGRLniFVHVPFDZFTBEVKFYQ 
RBEEIJHALPENEPTaCQIWIiLFRVPBSSflPARGIATVSVLVILlSIVlFCLBTLPfiPRD 
DJ^LVMRliSAGOHG^LLJCDTSAPHLiENfiQHTI FNDPPPIVETVCI VWFSFEFVVftCFA 
CPSQALPPKBIMirc rDIVSILPYPITLGTIItAQQQGGOiraQQQQAMaPAIlJ^ J]^VR 
VPRI Pla^RHSKOLQIljaHTUlASMRELGLI^F 

OS I PIIAPW^VVTOTTVGYGDMKP I TVOQ KXVGfl LCA1 AGVLT IAU VPVI VSNFNYP 
RREKCQOKGDDSETDKNNCSH AJW VETOV ■» 



ORIGIN 



Query Natch 100,0%; score 4B; db 9; Length 2445; 

Best Local Similarity 100.0%; Pred. Ho. i.ie-03 r - 

Katohes 467 Conservative 0/ mismatches 0; indele 0; 



Gaps 



0; 



Db 



1 OATCCT^OiJCCAC^CCCTCAaAGCCAGCA 48 

IIIIIIIIIIIIIIMflllllllllllllllllllllllllllllll 

1692 aATCCTTCGaCCACACCCTCAaAQCCAGC^^ 1739 



PAGE 1 6/20 1 RCVD AT MM 10:25:44 AM [Eastern Daylight Time] 1 SVR:USPTO«EFXRF-2/2 ■ DNIS:7463258 ' CSID: * DURATION (mnws):05<JO 



AUG. 25. 2004 10:34AM NIXON PEABODY 



Sequence Comparison C 



RESULT 4 

HUMVENHR1 

LOCUH 

DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
PUBMED 
COWBNT 

FEATURES 

source 



HUMVENHKL 2445 bp «RKA linear PRZ 14-JAN-199S 

Human voltage-gated pot as alum channel <HK1) mftNA, complete cde. 
H60450 

M60450.1 GI 13037^2 

voltage -gated potassium channel. 

Horto sapiens (human) 

hobo sapiens 

Eukaryota; Metazoa,- Gherdatar Craniata; Vertebrate; Guteleostoml; 
Mammilla* Bather la; Primates; Catarrhini; Hominidaef Homo. 
1 (bases 1 to 244 S) 

Tamkun, M < M . , KnothjK.M., Walbridge, J. A. , Kroamer,H., Roden,D.K. and 
Glover, D.M. 

Molecular cloning and characterisation of two volt age -gated £C+ 

channel cuNAs from human vehtricle 

PASEB J. 5 (3), 331-337 (1991) 

91160666 

2001794 

Original source text; Homo sapiens ventricular cardiac muscle cUHA 
to RBUt&i 

Location/Qualifiers 
1. .2445 

/organism* "Homo sapiens 1 ' 
/mol_type- ,, mRHA" 
/db_xref-"taxon: 9606" 

/t is eue_type*-«* ventricular cardiac muscle" 
1. .2445 

/gene-Mro* 

298. .2259 
/genes "HJC1" 

/etandard^nane- ■ Kvl ■ 4 ■ 
/ s tandard_name*= ■ KCHA4 ■ 
/codon_start-l 

/product volt age- gated potassium channel 11 

/prot«in_ld«' , AAA61273.1" 
/db_xre£ ■ : 3 08763 " 
/db_xref <= n GDB :G0O-120~044 " 

/translation- ' MBVAMVSAB S SGai^HMPYCVAAQARJU^RERIAHS RAAAAAAV 

ajkATAAVQC^GG5COGSHHHHQ£RGACT£HDPQSSRQ BRRRRRQRSBKKKAHXfcQS SP 

PHCSDIJ4PSaaBBKIIJlBI>SEKERD2B£SEEBBE^ 

E^0aGY?9VRV3DCCSam^^LRFBTQNKTLAQFPETLL(^ 

YPraRNRPaFDAILYYYQSGGRLKRPVNVPFDlFTEE^ 

RSBBDIUlLPE^P^QZWZiLFBYPE^SPAI^ZAXVSvXVXUS 

DRDLVWALSAOaHOOLI2uTraAPHliBNSC3^ 

CPSQAI^PKNXMNIIDIVSILPYFITLOTinAjOQQOOGiJQQ^ 

VFRIFKLSRHSKGLQILOTTLRASMRELGLLIPFLFICVILFSSAVY 

QS I PDAFWWAVVTM1TVGYGDMKP I TVGGKIVGS &CAI A^VLT IALPVFVT VSNFNYF 

YHI^TBHEEQTQLTQWV£CFYLPSNIiIiK^ 

KEB KCQGKGDD3 BTDKENCSNAKAVETDV n 



ORIGIN 



Query Match 
Best Local similarity 
Matches 90; 



100.0%; Score 90; DB 9; fcength 2445; 
100.0*; Pred. No. fi»7e-19; 

0; Mismatches 0; Zndels 0; 



Gaps 



0; 



Db 



1 ATGQAG<2ITXXIAATOGTaAGTGCGGAGAGCTCAGGGTG CAA CAOTCACATGCCTTATOGT 60 

Mllll I II MINI IIIMIIMIMI [II II I II M III I II I II Mill riMIMI 

298 ATGaAGSTTgC^TGOTaAGTOCa^^ 357 



Qy 

Db 



61 TATGCTGCCCAOqCCCGOGCCOGOGAfiGGG 90 

Ml I MIMlllMIIIIIIIIIMlill I 

358 ^TGCMOCCA(2GCOOOaJCOaoaGACOC3C 397 
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NO. 4940 — P. 18* 



Sequence Comparison D 



RESULT 2 
HSVGPCBS 
LOCUS 

DRFXMITICH 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



AUTHORS 
TITLE 

JOURNAL 



REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



source 



CDS 



HSVGPCBS 1624 bp mRMA linear PRI 2 9 -NOV- 1996 

H. sapiens oRNA for voltage gated potassium channels, beta eubunit. 
X6J137 

X03127.1 01:1599763 

beta subunit? voltage-gated potassium channel. 
Homo sapiens (human) 
Homo sapiens 

Bukaryota; Meta*oa,- Chordata; craniate; Vertebrata/ Suteleostomi, 

Mammalia; Biitheria; Prima tee; Catarrhini; Hominidae; Homo. 

1 

Leicher,T., Roeper.J-, Weber, K., wang.X, and Pongs, O, 

structural and functional characterization of human potassium 

channel eubunit beta 1 (KCN&lB) 

Neuropharmacology 35 (7). 767-795 (1996) 

97093149 

8938711 

2 (bases 1 to 1624) 
Leiaher,T. 
Direct Submission 

Submitted (02-DEC-1994) T. Leicber, Zentrum fuer Holekulare 
Neurobiologies Abt. Prof. Pongs, UKS Hamburg -ZNNH ii Kaus 42, 
Martinistr. 52, D-20246 Hamburg, FRO 

Location/Qualifier 

1. ,1624 

/organism- "Homo sapiens 11 
/mol_type- B mRKA a 

/isolate*" 15 -year old Caucasian female " 

/db_xref -« taxon : 9606 " 

A is sue^type*" cerebral cortex" 

/clone_libo ff lambda gtlO cdna library 11 

164. .1369 

/codon_etart-i 

/product- "voltage gated potassium channels, bets subunif 

/pr O t eiu_i d - B CAA S 8 2 0 8 . 1" 

/db_xref- "ar t 1695763 • 

/db~xre t ■•OOA ; Q14 722 ■ 

/db^xref* p SHZ6S - PROT t CP-472 2 n 

/tranelatiOnV'MQVBlACTEHNLKSRNa^ 

I LARS LG TFT PQHH Z SUCSSTAKQTQKRYRNLOXfiQIAVSCLOLtJrWVTFGGQI 5DEV 

AERIOTIAYfi£OVNLPI/rABVyAAGKAS^L3SlIKKR0WR 

TSR6LSRKKZ lECL^SLQRLQLBY^VWAtrePDSOTPMBE 

WGTSRW SAME IMRAYfl VAl^JPNM I PWCBO^BtHLFQRE KVSVQLPBLVHKIG LQAWT 

WSPLACGZXSCKyONQVPBSBlU^LKCVqWtfiRZ^^ 

CTLPQIAVAWCLRNEGVSSVLLGSSTPEQLIB^^ 

PYSKKttfRS" 



ORIGIN 



Query Match ioq>o%; score 90 j DB 9; Length 1624; 

Best Local Similarity 100-0%; Prod. Ho. 2»2e-22j 

Hatches 90; Conservative 0i Mismatches 0; Indela D; gaps 



0: 



Db 

Qy 

Db 



1 ATQCAAGTCT^CATAGCCTOOU^aAGGACAA 60 

I ii in iiiiiiiiiiiiMi i hum ri iii linn in mi ii iiiiiinii i 

164 AIOCAAQTCTCGATAGCCTGCACAGAQCACAAT^ 223 
61 CTTCTOAaCAAOCAGAGCTCOkCCQCCCCC 90 

LliLl 1 1 1 1 1 1 1 1 1 m i r i i 1 1 1 1 1 1 r 1 1 1 

224 CTTCTGAGCAAGCAGAGCTCCACCGCCCCC 2S3 
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